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DETAILED ACTION 



Specification 

1 . The disclosure is objected to because of the following informalities: 

* 

• Claim 1: per figure 1, the recited steps are executed sequentially/with the 
output of a step (starting from the decomposing step) being the input of the step 
immediately below it; as written, the intended result is not guaranteed 

• Claim 3, line 1: "whereinresizing" should have been "wherein resizing" 

• Claim 7, line 1: per Fig. 2, refs. 106 and 108 "after decomposing" should have 
been "before decomposing" 



Appropriate correction is required. 



[Note: Per communications with applicant's representative Mr. Scott 
Margo dated December 13 and 17, 2006, for examination purpose claims 1- 
13 will be interpreted as per Appendix A.] 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



3. Claims 1-6, 9-11 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kraske (US 5,841,890), and further in view of Chern et al. 
("Difference Wavelet — Theory and A Comparison Study," Methods and Applications of 
Analysis, Vol. 9, No. 4, pp. 469-492, December 2002) and Akhan et al. (US 7,085,436). 



Regarding claim 1 , Kraske discloses a method that 

• loading the image into an image processing program 

[Fig. 9, refs. 100 & 282 and Col. 11, lines 28-30. Note that the process implementing Fig. 9, ref. 
282 (the decomposition process) is considered a program. Note further that loading of the image 
to the program is inherent] 

• decomposing the image using wavelet 

[Ref. 282 (wavelet decomposing) of both Figs. 9 & 1 1 ; Col. 1 1 , lines 26-44 and Col. 1 1 , line 66- 
Col. 12, line 4] 

• reconstructing the image using wavelet 

[Fig. 9, refs. 208-214 (wavelet subimages); Fig. 13 (reconstruction); Col. 11, 41-44; Col. 12, line 
59-Col. 13, line 19] 

• outputting the image 

[Fig. 13, ref. 251. Note the reconstructed image is output from ref. 252] 



Kraske does expressly disclose that the wavelet scheme used is difference wavelet nor 
the following 

• truncating the image below a predetermined threshold level or enhancing the image according to 
an enhancement function 



However, Chern discloses using difference wavelet [1 paragraph of the abstract and 
section 2] and Akhan discloses thresholding (i.e., truncating) wavelet coefficients (i.e., 
the image) to reduce the size of the image [Col. 4, lines 12-15]. 
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Kraske, Chern and Akhan are combinable because they all have aspects that are from 
the same field of wavelet transform. 

At the time of the invention it would have been obvious to one of ordinary skill in the art 
to modify Kraske with the teachings of Chern and Akhan by using difference wavelet as 
well as truncating the resultant wavelet coefficients. The motivation would have been to 
possess fast algorithms (for implementation) and to have fast decay (as Chern indicates 
in lines 3-6 of the abstract), as well as to reduce the size of the image (as Akhan 
indicates in Col. 4, lines 10-11). 

Therefore it would have been obvious to combine Chern and Akhan with Kraske to 
obtain the invention as specified in claim 1. 

4. Regarding claims 2 and 3, Kraske further discloses (claim 2) re-sizing an original 
dimension of the image [Fig. 11, ref. 292 (re-sizing before loading into wavelet transform 
282) and Col. 12, lines 9-14] and (claim 3) that the new dimension is 2 k m x 2 k n with k 
being the level of decomposition [Fig. 11, ref. 292 and CoL 12, lines 9-14; note that any 
dimension M x N can be expressed as 2 d m x 2 d n for some d >= 0 and further note that 
Fig. 12 shows that at each successive decomposition level the image is down-scaled by 
a factor of 2 in each dimension, with the upper-left component being the one that is 
subject to another level of decomposition]. 
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5. Regarding claim 4, Kraske further discloses a decomposition process comprising 

• performing a decomposition process of each row of the image 

[Fig. 9, ref. 101a (horizontal, or row, decomposition); Col. 11, lines 28-44; see also Figs. 6 & 10] 

• performing a matrix transpose operation on the image 

[Fig. 9, ref. 103a (transpose); Col. 11, lines 28-44; see also Fig. 10] 

• performing another decomposition process of each row of the image 

[Fig. 9, ref. 101b & 101c (another horizontal, or row, decomposition); Col. 11, lines 28-44; see 
also Fig. 10] 



6. Regarding claim 5, Kraske further discloses a reconstruction process comprising 

• performing a reconstruction process of each row of the image 

[Fig. 13, ref. 101b & 101c (horizontal, or row, reconstruction); Col. 13, lines 10-19] 

• performing a matrix transpose operation on the image 
[Fig. 13, ref. 103a (transpose); Col. 13, lines 10-19] 

• performing another reconstruction process of each row of the image 

[Fig. 13, ref. 252 (another horizontal, or row, reconstruction); Col. 13, lines 10-19] 



7. Regarding claim 6, Kraske further discloses resizing the image back to its original 
dimension [Fig. 13; Col. 12, lines 59-63 (reconstruction by reversing the decomposition 
process); note that since in claim 2 image is re-scaled in one way, the reversal of the 
process will re-scale in the opposite direction and therefore recovers the original 
dimension]. 



8. Regarding claim 9, the combined invention of Kraske, Chern and Akhan further 
discloses 

* 

• wherein the truncation process is performed line by line on the image 

[Note that per the analysis of claim 4, wavelet coefficients are the result of the second row-by-row 
(i.e., line-by-line) decomposition process and the coefficients are subsequently truncated as per 
the analysis of claim 1 , it would have been obvious to one of ordinary skill in the art to truncate a 
coefficient as soon as it is available, and this will result in line-by-line truncation. The motivation 
. for doing so would have been to improve efficiency by reducing memory access since the 
coefficients need not be stored away and later accessed again in order to perform truncation] 



9. Regarding claim 10, Chern further discloses 
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• wherein the difference wavelet used for decomposition and reconstruction has a filter bank 
corresponding to average values and a filter bank corresponding to fluctuation values 
[P. 472, section 2.1: equation 2.1 (averaging filter bank) and equation 2.2 (fluctuation filter bank)] 



1 0. Regarding claim 1 1 , Chern further discloses 

• wherein parameters of the difference wavelet used for decomposition and reconstruction are (r, 
rt) = (1, 3), where r represents an average parameter and rt represents a fluctuation parameter 
[P. 472, the line under equation 2.5 indicates the sum of r, the averaging order (i.e., parameter) 
and f (i.e., rt), the differencing order (i.e., fluctuation parameter) is 2K. Since the testing results 
for difference wavelet (Diff) shown in tables 5 (P. 480) & 6 (P. 481) indicates that r = 1 gives the 
most efficient method (see the two lines above Table 5) and in table 1 1 (P. 485) indicates that K = 
2 (implying rt = 2K- r = 3 when r = 1) produces the best regularity, they strongly teach using (1, 
3) for (r, rt) to obtain the best efficiency and regularity] 



1 1 . Regarding claim 1 3, Akhan further discloses 

• wherein both truncating the image below the predetermined threshold level and enhancing the 
image according to the enhancement function are performed after decomposing the image using 
the difference wavelet 

[Col. 4, lines 10-20 (truncating after decomposing). Note that per the parent claim (claim 1) 
enhancing need not be performed in addition to truncating. In any event, it is well known in the 
art that truncating the coefficients can reduce noise, which is a form of enhancement; for 
example, see Col. 5, lines 15-17 of Quadranti et al. (US 6,594,391)] 



****** 



12. Claims 7 and 8 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Kraske (US 5,841,890), Chern et al. ("Difference Wavelet— Theory and A Comparison 
Study," Methods and Applications of Analysis, Vol. 9, No. 4, pp. 469-492, December 
2002) and Akhan et al. (US 7,085,436) as applied to claims 1-6, 9-1 1 and 13 above, 
and further in view of Goertzen (US 2003/0142875). 



13. Regarding claim 7, the combined invention of Kraske, Chern and Akhan 
discloses all limitations of its parent, claim 1 but not expressly the following: 
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• wherein before decomposing the image using the difference wavelet the method further 
comprises performing an RGB (red-green-blue) to YUV (luminance-bandwidth-chrominance) 
transformation 

However, Goertzen discloses applying RGB-to-YUV transform [Fig. 10, ref. 604 and 
paragraph 62, lines 10-13] before decomposition [Fig. 10, ref. 616 and paragraph 62, 
lines 26-31]. 

The combined invention of Kraske, Chern and Akhan is combinable with Goertzen 
because they both have aspects that are from the same field of endeavor of wavelet 

■ 

transform. 

At the time of the invention it would have been obvious to one of ordinary skill in the art 
to modify the combined invention of Kraske, Chern and Akhan with the teachings of 
Goertzen as recited above. The motivation would have been because the YUV 
representation reduces the inter-color axis correlation intrinsic to the RGB color space, 
as is well known in the art [for example, see lines 7-10, paragraph 23 of Banerji et al. 
(US 2003/0012278)]. 

4 

Therefore it would have been obvious to combine Goertzen with Kraske, Chern and 
Akhan to obtain the invention as specified in claim 7. 

14. Regarding claim 8, the Kraske further discloses performing a YUV to RGB 
transformation after reconstruction (if RGB -> YUB was performed during 
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decomposition) [Fig. 13 and Col. 12, lines 1-5 (reconstruction by reversing the 
decomposition process); note that since in claim 7 RGB is transformed to YUV, the 
reversal of the process shall include a YUV -> RGB transformation]. 

■ 

■ 

****** 

15. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kraske 
(US 5,841,890), Chern et al. ("Difference Wavelet— Theory and A Comparison Study," 
Methods and Applications of Analysis, Vol. 9, No. 4, pp. 469-492, December 2002) and 
Akhan et al. (US 7,085,436) as applied to claims 1-6, 9-11 and 13 above, and further in 
view of Bradley (US 5,710,835). 

Regarding claim 12, the combined invention of Kraske, Chern and Akhan discloses all 
limitations of its parent, claim 1, but not expressly the following: 

* 

• wherein the reconstruction process is performed by using periodic boundary conditions 

However, Bradley discloses using a periodic boundary condition in the reconstruction 
process [Fig. 1 and Col. 5, lines 51-59. Note that the synthesis part corresponds to 
reconstruction]. 

The combined invention of Kraske, Chern and Akhan is combinable with Bradley 
because they both have aspects that are from the same field of endeavor of wavelet 
transform. 



» 
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At the time of the invention it would have been obvious to one of ordinary skill in the art 
to modify the combined invention of Kraske, Chern and Akhan with the teachings of 
Bradley by using periodic boundary condition in the reconstruction process. The 
motivation would have been because the input to a wavelet process is assumed to be of 
infinite duration and for input of a finite length, periodic boundary condition is used to 
effect infinite duration, as Bradley indicates in column 5, lines 51-59. 

Therefore it would have been obvious to combine Bradley with Kraske, Chern and 
Akhan to obtain the invention as specified in claim 12. 

Conclusion and Contact Information 

* 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

• Quadranti et al. (US 6,594391) - discloses a wavelet transform application that 
thresholds wavelet coefficients to reduce noise [Col. 5] 

• Banerji et al. (US 2003/0012278) - discloses a compression method that 
converts RGB to YUV to reduces correlation of the RGB color axis [Paragraph 
23] 

• Brechner (US 6,944,332) - discloses a wavelet transform application that 
converts color space and truncates wavelet coefficients [Fig. 4 & CoL 6] 
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• Li et al. (US 6,898,313) - discloses a method that effects wavelet transform by 
averaging and differencing and quantizes the resultant coefficients [Figs. 6-12 & 
columns 10-12] 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yubin Hung whose telephone number is (571) 272- 
7451. The examiner can normally be reached on 7:30 - 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on (571) 272-7429. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an applicatioa may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

> < 

you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Yubin Hung 
Patent Examiner 
Art Unit 2624 
December 21, 2006 
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APPENDIX A: Claims 1-13 as interpreted 



1. (Currently amended) A method of processing an image using a 
difference wavelet, the method comprising: 

loading [[the]] a first image into an image processing 

program to produce a second image ; 
decomposing the second image using the difference wavelet to 

produce a third image ; 
truncating the third image below a predetermined threshold 

level or enhancing the third image according to an 

enhancement function to produce a fourth image ; 
reconstructing the fourth image using the difference wavelet 

to produce a fifth image ; and 
outputting the fifth image to produce a sixth image . 



2. The method of claim 1 wherein loading the first image into an 
image processing program comprises the step of resizing an 
original dimension of the first image to produce the second 
image . 



3. The method of claim 2 wherein resizing the original dimension 
of the first image comprises resizing the first image to have 
a new dimension of a (2 k m x 2 k n) matrix for producing .the 
second image , wherein m and n are positive integers and k 
represents a level of decomposition and reconstruction. 



4. The method of claim 3 wherein decomposing the second image 
using the difference wavelet comprises performing a 
decomposition process of each row of the second image to 
produce a decomposed image , performing a matrix transpose 
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operation on the decomposed image to produce a first 
transposed image , and performing another decomposition 
process of each row of the first transposed image to produce 
the third image . 

5. The method of claim 3 wherein reconstructing the fourth image 

* 

using the difference wavelet comprises performing a 
reconstruction process of each row of the fourth image to 
produce a reconstructed image , performing a matrix transpose 
operation on the reconstructed image to produce a second 
transposed image , and performing another reconstruction 
process of each row of the second transposed image to produce 

* 

the fifth image . 

• t * 

6. The method of claim 3 wherein outputting the fifth image 
comprises resizing the fifth image back to the dimensions of 
the first image its original dimension . 

7. The method of claim 1 wherein after before decomposing the 
second image using the difference wavelet^ the method further 
comprises performing an RGB (red-green-blue) to YUV 
( luminance -bandwidth-chrominance) transformation to produce 
the third image . 

8. The method of claim 7 wherein after reconstructing the fourth 
image using the difference wavelet^ the • method further . 
comprises performing a YUV to RGB transformation to produce 
the fifth image . 
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9. The method of claim 1 wherein the truncation process is 
performed line by line on the third image. 

10. The method of claim 1 wherein the difference wavelet used for 
decomposition • and reconstruction has a filter bank 
corresponding to average image values and a filter bank 
corresponding to , image fluctuation values. 

11. The method of claim 10 wherein parameters of the difference 
wavelet used for decomposition and reconstruction are (r, rt) 
= (1, 3), where r represents an average parameter and rt 
represents a fluctuation parameter. 

12. The method of claim 1 wherein the. reconstruction process is 
performed by using periodic boundary conditions. 

13. The method of claim 1 wherein both truncating the third image 
below the predetermined threshold level and enhancing the 
third image according to the enhancement function are 
performed after decomposing the . second image using the 
difference wavelet. 



4 



